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Press for assembling an electrical connector to a printed circuit board.

@ A press for assembling an electrical connec-
tor (C) having tines (T) projecting therefrom, to
a printed circuit board (PCB), comprises a press
ram (40) which is pivotally mounted to the top of
the forward end of a press frame (16). The ram
(40) has, at its forward end, a connector holder
(54) for receiving a connector (C) with the tines
(T) of the connector (C) projecting from the
holder (54). The ram (40) has a raised, connec-
tor loading position, in which the connector
holder (54) projects obliquely downwardly to-
wards the operator so that the operator can
easily load the connector (C), which may be of
microminiature size, into the holder (54). The
ram (40) has a drive unit (36) for driving it from
its loading position into a vertical position, in
which the holder (54) projects towards a printed
circuit board (PCB) on a support structure (14).
In this vertical position of the ram (40) an < 3
insertion drive unit (4) is actuated to cause a o ‘?W
lever (6) to drive the ram (40) through a working
stroke, so that the tines (T) of the connector (C)
in the holder (54) are forced through holes in B
the circuit board (PCB). ""'"""’**"“Z{TE,
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This invention relates to a press for assembling
an electrical connector having tines projecting there-
from, to a printed circuit board, by inserting the tines
through holes in the circuit board.

There is disclosed in U.S.-A-4,590,673, a press
for assembling an electrical connector having tines
projecting therefrom to a printed circuit board, the
press comprising a press frame, a press ram on the
frame, means for supporting the circuit board be-
neath the ram, and means for driving the ram through
aworking stroke towards the circuit board to force the
connector there towards, thereby the force the tines
of the connector through holes in the circuit board.

This known press is for use with connectors of
substantial size, the circuit board supporting means
comprising a slide which is moveable from a loading
position outside the press frame to a working position
beneath the press ram. The tines of the connector are
inserted to a small extent into the holes in the circuit
board, in the loading position of the slide. In the work-
ing position of the slide, the press ram drives the con-
nector down towards the board so that the tines are
forced through the holes therein. In this known press,
the press ram is driven by a single high power piston
and cylinder unit which is necessarily relatively bulky
and expensive to produce. The presentinvention is in-
tended to provide a press for force fitting a component
into a work piece, that is compact and is economical
to manufacture.

The press of the present invention, is intended for
use with connectors of microminiature size and which
are accordingly difficult to handle and wherein the
press is compact and so takes up little space.

According to the present invention, a press as de-
fined in the second paragraph of this specification is
characterized in that the press ram has thereon a
socket for receiving the connector with the tines
thereof projecting from the socket and is mounted on
the frame for movement between a connector loading
first position in which the socket projects outwardly of
the press and a second position in which the socket
projects towards the circuit board when the circuit
board is supported by the supporting means, the
drive means entraining the ram when the ram is in its
second position, to drive the ram through its working
stroke and thereby to force the tines of the connector
through the holes in the circuit board.

Since the socket projects outwardly of the press
frame in the first position of the ram, the operator’s
task in inserting a connector into the socket, especial-
ly where the connector is of microminiature size is
greatly assisted and the press requires no slide and
support means which are external to the press frame
for allowing the operator to load a connector into the
press. Also, since the working stroke of the ram is
short, because in the second position of the ram, the
connector lies closely adjacent to the circuit board, it
is substantially impossible for the operator to insert
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part of his body, for example a finger, between the
tines of the connector and the circuit board, so as to
be injured when the ram descends.

Conveniently, the ram is pivotally connected to
the frame of the press for movement between the first
and second positions of the ram, the socket on the
ram projecting obliquely downwardly towards the op-
erator in the first position of the ram.

Further to assist the operator, the ram may be
provided with a drive unit for moving the ram automat-
ically, between its first and second positions, so that
all the operator need do is to load a connector into the
socket on the ram and then start the press. Means
are preferably provided for ensuring that the operator
cannot start the press until after he has loaded the
connector into the socket. In the interest of compact
construction, the said drive means entraining the ram
may be a short stroke piston and cylinder unit housed
within the press frame and driving a lever having a tip
for entraining the press ram to drive it through its
working stroke.

According to another aspect of the invention, a
press as defined in the second paragraph of this
specification is characterized in that the ram drive
means comprises alow power first piston and cylinder
unit for driving the ram from the first position thereof
to an intermediate second position substantially near-
er to the work piece than said first position and a high
power second position and cylinder unit having a
shorter stroke than the first piston and cylinder unit
and being drivingly connected to means for entraining
the ramwhen the ram is in its second position, to drive
the ram further towards the work piece to force fit the
component thereinto.

The second piston and cylinder unit can be of
small height so that it need only be supported by a top
wall of the press frame with its piston rod located a
short distance above the work piece in a retracted
position of the piston rod.

The entraining means preferably comprises alev-
er which is driven by the piston rod of the second pis-
ton and cylinder unit so as to afford considerable
mechanical advantage in the driving of the ram by the
second piston and cylinder unit.

The lever may be pivotally supported at one end
by the frame, at a position remote from the second
piston and cylinder unit, the other end of the lever en-
gaging in a recess in the ram in the second position
thereof, the piston rod of the second piston and cy-
linder unit being connected to the lever at a position
intermediate its ends.

Conveniently, the first piston and cylinder unit is
moveable with the ram between the first and second
positions thereof and is arranged to drive the ram ax-
ially, so that cam follower means on the ram cooper-
ate with a cam track on the frame, to guide the ram
between its first and its second positions.

The leading end of the ram may be provided with
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a holder for the component, the ram extending obli-
quely, in its first position, to enable an operator to in-
sert the componentinto the holder, the ram extending
vertically when in its second position.

The frame may be a simple box like structure, the
ram and the first piston and cylinder unit being pivo-
tally mounted to the forward end of the top wall of the
frame, externally thereof, and the second piston and
cylinder unit being secured to the underside of said
top wall, beneath the first piston and cylinder unit.

An embodiment of the present invention will now
be described by way of example with reference to the
accompanying drawings in which;

Figure 1 is a front view, shown partly in section,

of a press for assembling electrical connectors to

a printed circuit board and showing a pivotable

ram assembly of the press in a vertical, lowered

position;

Figure 2 is a side view, shown partly in section,

of the press, showing the ram assembly in its

vertical position;

Figure 3 is a longitudinal sectional view of the

press showing the ram assembly in a raised an-

gular position;

Figure 4 is an enlarged fragmentary view illustrat-

ing details of Figure 1;

Figure 5 is an enlarged fragmentary view illustrat-

ing details of Figure 3;

Figure 6 is an enlarged front end view of a con-

nector holder of the ram assembly showing a con-

nector in the holder; and

Figures 7, 8 and 9 are enlarged fragmentary

views illustrating further details of Figure 3.

The press is for assembling electrical connectors
C to a printed circuit board PCB which is shown in
broken lines in Figures 3 and 9. As shown in Figures
3, 6 and 7 a connector C comprises an elongate insu-
lating housing H containing electrical terminals hav-
ing solder tines T projecting in rows from the bottom
of the housing H for force fitting insertion into respec-
tive holes in the board PCB. The press is constructed
so as especially to be suitable for use with connectors
C which are of microminiature size and so are difficult
to handle and to locate for assembly to a printed circuit
board. Since the force needed to insert the tines of
such a connector through holes in a printed circuit
board, corresponds to a multiple of a number of tines
to be inserted, the press must be capable of generat-
ing a substantial insertion force in order to drive the
tines into the holes in the board. As will appear from
the following description, the insertion force is gen-
erated by a compact, short stroke, piston and cylinder
unit of the necessary power and the connector is
transported from a position in which it can be easily
located in the press by an operator, by means of alow
power piston and cylinder unit.

The upper tooling of the press comprises a pivot-
able ram assembly 2, a double acting, insertion piston
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and cylinder unit 4 and a ram drive lever 6 associated
therewith, the lower tooling of the press comprising
a printed circuit board back up assembly 8, a back up
plate drive assembly 10 and a drive piston and cylin-
der unit 12 associated therewith. The piston and cy-
linder units 4 and 12 are pneumatic. Associated with
the lower tooling, is a printed circuit board support
and indexing assembly 14. The press has a generally
rectangular press frame 16 supporting the said units
and assemblies, the frame 16 comprising a base plate
18, side walls 20 and 22, respectively, and a rear walll
23 upstanding from the base plate 18, said side and
rear walls being spanned by a top wall 24 from which
depends a front wall 25. An electronic control box 26
containing programmable circuitry for controlling the
operation of the press, is secured to the outer side of
the side wall 20, a pneumatic valve assembly 28 for
controlling the piston and cylinder units, under the
control of the control circuitry, being secured to the
side wall 22.

The ram assembly 2, which is best seen in Figure
7, comprises an elongate plate 30, pivotally connect-
ed between its ends to a support plate 32, by means
of pivot pin 34, the plate 32 being screwed to the outer
side of the forward end of the top wall 24. A double
acting, pneumatic, drive piston and cylinder unit 36
fixed to the plate 30 rearwardly of the pivot pin 34,
has a piston rod 38 which is axially adjustably secured
by way of a screw connection 39 and a nut 39A to a
press ram 40 which is slidable along the plate 30 on
gibs 42 fixed thereto. Areturn compression spring 41,
surrounding the piston rod 38 is interposed between
the piston rod 38 and the ram 40, a head 43 on the
rod 39 engaging an abutment face 45 in a recess 47
in the rear end of the ram 40. The spring 41 acts be-
tween the head 43 and a cap 49 closing the rear end
of the recess 47. The forward end of the ram 40 is
formed with a tool holder 46, comprising a spring
loaded, retention ball catch 48 carried by a support
plate 49 and projecting into an opening 50 in the for-
ward end of the ram 40. The opening 50 receives the
shank 52 of a tool in the form of an elongate connector
holder 54 which is connected to the shank 52 by
means of a screw 56. As shown in more detail in Fig-
ure 6, the holder 54 has a socket 58 opening into its
forward end, for snugly receiving a connector C. The
shank 52 is withdrawable from the opening 50,
against the action of the ball catch 48 in order to allow
the connector holder 54 to be exchanged, where a dif-
ferently dimensioned connector C is to be assembled
to the board PCB. Rearwardly of the opening 50, the
ram 40 has on each side thereof, a cam follower roller
60, one of which is shown in broken lines in Figures
3, 7 and 8. Also rearwardly of the opening 50, the ram
40 is formed with a recess 62 opening into its under-
side facing the plate 30, for receiving the tip 64 of the
ram drive lever 6, as will further be explained below.
The recess 62 has a rear end face 66 and a forward
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end face 68. The plate 30 has a through slot 70 near
its forward end, for alignment with the recess 62 in an
advanced axial position of the ram 40 as will further
be described below. The slot 70 is substantially longer
in the longitudinal direction of the plate 30, than the
recess 62. The slot 70 has a rear end face 69 and a
forward end face 71. Each roller 60 engages in a cam
groove 72 in a respective plate 74, one of which is
fixed to the inner face of the side wall 20 and the other
of which is fixed to the inner face of the side wall 22,
as best seen in Figure 1. The groove 72 has an arc-
uate, generally parabolic, upper portion 73 and a
shorter, vertical rectilinear bottom portion 75. The
piston and cylinder unit 36 is actuable to slide the ram
40 between the retracted position in which it is shown
in Figures 3 and 7, to an advanced, forward position
in which the face 66 of the recess 62 is aligned with
the end face 69 of the slot 70. As the piston rod 38 is
extended to advance the ram 40, the cam follower
rollers 60 travel down the arcuate portions 73 of the
grooves 72 to lie in the upper parts of the 791X bot-
tem portions 75 of the grooves 72. As the rollers 60
travel down said portions 73, the ram assembly 2 is
pivoted about the pin 34 from the raised, connector
loading position in which it is shown in full lines in Fig-
ures 3 and 7, to a vertical position in which it is shown
in a chain dot lines in those Figures, by virtue of the
action of the rollers 60 against the walls of the cam
groove portions 73. During this rotary movement of
the ram assembly 2, at the end of which movement
the ram assembly 2 engages a shock absorber 77,
the tip 64 of the lever 6 passes through the slot 70 in
the plate 30 and into the recess 62 in the ram 40 to
lie adjacent to the forward end face 68 of the recess
62 in the vertical angular position of the ram assem-
bly 2.

The insertion piston and cylinder unit 4, which is
secured to the underside of the top plate 24 of the
frame 16 and which is a short stroke piston and cylin-
der unit capable of generating an insertion force of
500 kilograms for example, has a piston rod 76 to
which is fixed a U-shaped saddle 78 embracing the
lever 6 and being connected thereto by a grooved pin
80, as best seen in Figure 8, on which fit retaining
rings 82, the connection allowing limited pivotal
movement of the lever 85X relative to the saddle 78.
The piston rod 76 of the unit4 is advanceable thereby
through a working, or insertion, stroke to depress the
saddle 78 from a retracted position, in which it is
shown in full lines in Figures 3 and 8 to an advanced,
insertion position, in which the saddle 78 is shown in
broken lines in Figures 3 and 8.

The lever 6, which is supported intermediate its
ends, by the saddle 78, has its rear end 84 extending,
with clearance, through an opening 86 in the rear wall
23 of the press frame 16, and through an opening 88
in an adjustment plate 90 which is slidable along a
vertical slideway 92 on the wall 23 and which can be
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fixed in position therealong by means of screws 94.
The plate 90 is best shown in Figure 5. The end 84 of
the lever 6 which extends through the opening 88
with a slight clearance, rests on the lower edge 96 of
the opening 88, providing a fulcrum about which the
lever 6 can pivot between the full and broken line pos-
itions of the lever 6, shown in Figures 3, 5 and 8, as
the piston rod 76 is driven between its retracted and
its advanced positions. When the piston rod 76 is ad-
vanced by the piston and cylinder unit 4, through its
working stroke, the ram assembly 2 being in its vert-
ical position as described above, the tip 64 of the lev-
er 6 is driven against the forward face 68 of the recess
62 in the ram 40, so that the ram 40, thereby en-
trained by the lever 6, is driven further along the gibs
42 through an insertion stroke against the action of
the return spring 41, until the rollers 60 are driven
down to the lower part of the vertical portions 75 of
the cam grooves 72, as indicated in broken lines in
Figures 3 and 8 so that the tool holder 54 is also driv-
en through an insertion stroke, that is to say a work-
ing stroke.

The printed circuit board indexing and support as-
sembly 14 comprises a printed circuit board support
98 provided by forward and rearward printed circuit
board tracks 100 and 102, respectively, mounted to
the base plate 18 by means of supports 104 horizon-
tally slidable over T-rails 104A and being fixable by
means of handles 105, best seen in Figure 1. The for-
ward track 100 comprises a printed circuit board in-
dexing device 106 having an L-cross section plate
108 extending longitudinally of the track 100. The
plate 108 has, as best seen in Figure 9, in cross sec-
tion, a horizontal arm 110 and a vertical arm 112. The
arm 110 has thereon, indexing handles 114, and dow-
els 116 for insertion in holes in the board PCB to lo-
cateitin the said tracks. The vertical arm 112 extends
into a complementary cross section notch 118 in the
track 100 and is formed with a row of indexing dimples
(not shown) extending longitudinally of the plate 108,
for successive engagement by an exchangeable
spring loaded, ball catch 120 in the track 100. The
track 102 is provided with a releasable clamp 122
which is moveable by a piston and cylinder unit 124,
between a printed circuit board release position,
shown in full lines in Figures 3 and 9 and a printed cir-
cuit board clamping position shown in broken lines in
those Figures. The said dimples, are relatively
spaced in accordance with a connector assembly pro-
gram, the handles 114 being moveable by the oper-
ator lengthwise of the tracks, to index the board PCB
therealong in accordance with the program. How-
ever, the assembly 14 could be replaced by a manual,
or an electronically programmable, X-Y table (not
shown).

The printed circuit board back up assembly 8
comprises, as best seen in Figures 3, 4 and 9, a back
up plate 126 having an upper working end formed
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with connector tine receiving notches 125, for sup-
porting the board PCB during each insertion opera-
tion. The plate 126 is exchangeably mounted, by
means of a spring loaded ball catch 127, in a slide 131
in a housing 128. The slide 131 is slidable vertically
in the housing 140 and is urged into a downward re-
tracted position by return springs 130 on rods 129,
acting between a cap 132 on the housing 140 and
shoulders 134 on the slide 131. The slide 131 has a
slot 136 opening into its bottom end, having a base
137.

The back up plate drive wedge assembly 10 com-
prises a drive wedge 138 which is longitudinally slid-
able in a housing 140 on the base plate 18, having a
leftwardly (as seen in Figures 2, 3 and 9), upwardly
inclined base 142 along which a similarly inclined sur-
face 144 of the wedge 138 is slidable with a horizontal
top surface 146 of the wedge 138 engaging against
the base 137 of the slot 136. The larger end 139 of
the wedge 138 is pivotally connected to the piston rod
148 of the drive unit 12, by way of a clevis 150 with a
screw connection 152 for adjusting the effective
length of the piston rod 148. The unit 12 is pivoted to
the base plate 18 in a clevis 154. The unit 12 drives
the wedge 138 between aretracted position as shown
in full lines in Figures 3 and 9 and an advanced pos-
ition shown in broken lines in those Figures. The
wedge 138 is shown only in its advanced position in
Figures 1, 2 and 4.

In the retracted position of the wedge 138, the
slide 131 and thus the back up plate 126 are in a low-
ered position shown in full lines in Figures 3 and 9, un-
der the action of the return springs 130. As the unit
12 advances the wedge 138, the wedge 138 drives
the slide 131 up to a fully raised position which is
shown in broken lines in Figures 3 and 9 and in full
lines in Figures 1, 2 and 4, in which position, the upper
working end of the plate 126 supports the board PCB
against the tine insertion forces.

The cylinders of the piston and cylinder units 4,
12, 36 and 124 are connected to the control valve as-
sembly 28, by way of airlines 156 to 159, respectively,
as will appear from Figures 1 to 5. The valves of the
assembly 28 are in turn controlled by conftrol circuitry
of the electronic control box 26 to which the valves are
connected by cables 160. The box 26 has a supply
cable 163. The positions of the moving parts of the
press are communicated to the control circuitry by
switches on the piston and cylinder units 4, 12 and 36
for comparison with the program stored in the control
circuitry. As shown in Figure 1, the control box 26 has
a reset button which is actuable to return the parts of
the press to their starting positions in the event of
faulty operation of the press or malfunction thereof.
The control box 26 also has a PLC (program logic cir-
cuit) on/off button for actuating and de-actuating the
control circuitry, and an on/off switch for the power
supply to the press. Adjacent to the printed circuit

10

15

20

25

30

35

40

45

50

55

board track 100, and positioned at each end thereof,
as shown in Figure 1, is a start push button assembly
162 connected to the control circuitry by lines 165 and
having an illuminable start push button 164, for se-
quentially actuating a ram assembly 2 and the piston
and cylinder unit 4. In order to actuate these assem-
blies, the operator initially presses both the left hand,
in Figure 1, button 164 and the right hand button 164
shortly after each other, for example 50 milliseconds.
If the press is ready for operation, the control circuitry
illuminates the left hand button 164.

The starting positions of the parts of the press
are as follows:

The ram assembly 2 is in the raised angular
position in which it is shown in full lines in Figures 3
to 7, the assembly 2 extending at an angle of approx-
imately 50 degrees with respect to the vertical, so
that the socket 58 of the connector holder 54 projects
outwardly of the press and obliquely downwardly to-
wards the operator.

The piston rod 76 of the unit 4 is in its retracted,
raised position, as shown in full lines in Figures 3 to
8.

The clamp 122 is in its printed circuit board re-
lease position shown in full lines in Figures 3 and 9.

The piston rod 148 of the backup plate drive as-
sembly 10 is in its retracted, lowered, position as
shown in full lines in Figures 3 and 9.

Before starting the press, the operator switches
on the power supply and the control circuitry and in-
dexes the board PCB to the position required for the
connector assembly program to be carried out, by
means of the handles 114. The operator then inserts
a connector C into the socket 58 of the connector
holder 54 with the tines T of the connector C project-
ing therefrom, as best seen in Figure 7. The operator
then presses the start buttons 164 to start the press,
in the manner described above, whereby the piston
and cylinder unit 36 is actuated by the control circuitry
to advance its piston rod 38 to drive the ram assembly
2 to its vertical position and the piston and cylinder
unit 12 is actuated to drive the back up plate 126 to
is fully raised printed circuit board clamping position.
Upon the ram assembly 2 reaching its vertical posi-
tion, the control circuitry illuminates both push but-
tons 164 and after the operator has again pressed
both of the push buttons 164, as described above, the
control circuitry actuates the piston and cylinder units
4 and 124 to advance their respective piston rods so
that the ram 40 is driven through its working stroke
by the pistonrod 76 and the lever 6, to insert the tines
T of the connector C into their respective holes in the
board PCB, the board being simultaneously clamped
by the clamp 122 as indicated in broken lines in Fig-
ures 3 and 9. The control circuitry then returns the
units 4, 12, 36 and 124 to their starting positions
ready for a further cycle of operation of the press.

By virtue of the location of the connector holder
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54 in the starting position of the press, the operator’s
task in loading the connector C into the socket 58 is
greatly assisted, especially where the connector is of
microminiature size.

Since both of the start buttons 164 must be
pressed in quick succession in order to cause the ram
assembly 2 to be moved from its initial raised position,
the assembly 2 cannot move so as to injure the oper-
ator whilst he is placing the connector C in the socket
58. Also, in since the vertical position of the assembly
2, the connector C in the socket 58 lies closely prox-
imate to the board PCB, it is substantially impossible
for the operator to insert his finger between the con-
nector and the board.

Since little energy is needed to transfer the as-
sembly 2 from its raised to its vertical position, the pis-
ton and cylinder unit 36 is of low power, the high pow-
er piston and cylinder unit 4 which provides the inser-
tion force, having a short working stroke and thus be-
ing relatively small and compact and readily accom-
modated within the press frame 16. The mechanical
advantage of the lever 6, which rotates about its end
84, whilst the force of the piston rod 76 is applied
proximate to the tip 64, is great.

Claims

1. Apressforassembling an electrical connector (C)
having tines (T) projecting therefrom, to a printed
circuit board (PCB), the press comprising a press
frame (16), a press ram (40) on the frame (16)
means (124) for supporting the circuit board
(PCB) beneath the press ram (40), and means for
driving the ram (40) through a working stroke to-
wards the circuit board (PCB) to force the con-
nector (C) theretowards, thereby force the tines
(T) of the connector (C) through holes in the cir-
cuit board (PCB); characterized in that, tha press
ram (40) has thereon a socket (58) for receiving
the connector (C), with the tines (T) thereof pro-
jecting from the socket (58), and is mounted on
the frame (16) for movement between a connec-
tor loading first position in which the socket (58)
projects outwardly of the press, and a second
position in which the socket (58) projects towards
the circuit board (PCB) when the circuit board
(PCB) is supported by the supporting means
(14), the drive means (4,6) entraining the ram 40
when the ram (40) is in its second position, to
drive the ram (40) through its working stroke.

2. A press as claimed in Claim 1, characterized in
that the press ram (40) is pivotally connected to
the frame (16) for movement between said first
and second positions, the socket (58) projecting
obliquely downwardly and away from the frame
(16), in said first position of the ram (40), and the
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10

ram (40) extending vertically in the second posi-
tion thereof.

A press as claimed in Claim 1 or 2, characterized
in that the ram (40) is mounted for sliding move-
ment through its working stroke, along an elon-
gate support (39), against the action of return
means (41), the support (30) being pivotally at-
tached to the frame (16), the driving means (4, 6)
having a projection (64) for engaging the ram (40)
in tha second position thereof, to drive the ram
(40) through its working stroke against the action
of said return means (41).

A press as claimed in any of Claims 1-3, charac-
terized in that the ram (40) has cam follower
means (60) for following a cam track (72) on the
frame (16) to move the ram (40) from its first to
its second position, a drive unit (36) on the ram
support (30) having a piston rod (38) connected
to the ram (40) by way of said return means (41),
for driving the ram (40) along the ram support
(30), to cause the cam follower means (60) to fol-
low the cam track (72) so that the ram (40) is
moved from its first to its second position.

A press as claimed in Claim 4, characterized in
that the cam track has an arcuate portion (73) for
guiding the ram (40) from its first to its second
position, and a rectilinear portion (75) adjoining
said arcuate portion (73), for guiding the ram (40)
through its working stroke when the ram has
been entrained by the drive means (4, 6).

Apress for applying a force to a workpiece (PCB),
the press comprising a press frame (16), means
(14) for supporting the workpiece (PCB), a press
ram (40) counted on the frame for movement to-
wards and away from the workpiece (PCB) when
it is mounted on the supporting means (14), and
ram drive means (4, 6, 36) for driving the ram (40)
from a first position remote from the workpiece
(PCB), towards the workpiece (PCB) to apply
said force thereto; characterized in that the ram
drive means comprises a low power first piston
and cylinder unit (36) for driving the ram (40) from
the first position thereof to an intermediate sec-
ond position substantially nearer to the work-
piece (PCB) than said first position and a high
power second piston and cylinder unit (4) having
a shorter stroke than the first piston and cylinder
unit (36).

A press as claimed in claim 6, characterized in
that the ram drive means is drivingly connected
to means (6) for entraining the ram (40) when the
ram (40) is in its second position to drive the ram
(40) further towards the workpiece (PCB), the
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entraining means comprises a lever (6) pivotally
supported on the frame (16), the ram (40) having
an abutment (68) and the lever (6) being drivingly
engageable therewith when the ram (40) is in its
second position.

A press as claimed in claim 7, characterized in
that one end (84) of the lever (8) is pivotally sup-
ported on the frame (16), the other end (64) of
the lever (6) being engageable with said abut-
ment (68), the piston rod (76) of the second pis-
ton and cylinder unit (4) being connected to the
lever (8) intermediate the ends thereof.

A press as claimed in claim 7 or 8, characterized
in that the piston rod (76) of the second piston
and cylinder unit (4) is connected to the lever (6)
by means of a connecting element (78) secured
to the lever (6) to allow limited pivotal movement
thereof with respect to the connecting element
(78), said one end of the lever (6) resting on a
support (96) which is adjustable on the frame (16)
to adjust the angular position of the lever (6) with
respect to the connecting element (78).

A press as claimed in claim 8 or 9, characterized
in that the other end of the lever (6) has a tip (64)
which is engageable in a recess (62) in the ram
(40), as the ram (40) reaches its second position,
an end of the recess (62) constituting the abut-
ment.

A press as claimed in any one of the preceding
claims, characterized in that the ram (40) is piv-
otally attached to the frame (16) for movement
between said first and second positions, the ram
(40) extending perpendicularly with respect to
the workpiece (PCB) in the second position of
the ram (40).

A press as claimed in claim 11, characterized in
thatthe ram (40) is pivotally attached to the frame
(16) by way of a support plate (30) on which the
first piston and cylinder unit (36) is mounted, the
ram (40) being driveable along the support plate
(30) by the first piston and cylinder unit (36).

10

15

20

25

30

35

40

45

50

55

12



EP 0 540 309 A2

9¢

g1 8%
SOIN® <ol g9l
volgT i vol |
o~ .
O
1 2\ : S ¥9 1
S Vool | T Tre5L8H | vrol mﬂo o
vil i E A4 vil
86 &Y = 291
@ gl al=— 82
oMY % ol | &
440 zoON\.\ NW _-u
vL A v/
O] MhEEi
Al B
E== z¥ / =
O Ta4
Esa) 861
4 by
8S1 ‘
P g¢

09!l



EP 0 540 309 A2

9]

9

091

001!




EP 0 540 309 A2

4

m\k \ \ww r\ kmv\_v\m\v L\

e
=

Umren)

¢z !
06—=f
96 ===
76
v’ T ez .
T — H X\
i WNN. ¢ 1
' B2 N °
3 RN EANE NN AN NN NRNNERREAY  SNNNRNRNRN X or gy |
_ (4 NN SNG4
ve j E og~_ "% TEE W 09 L.
I-a“ln- /N
T 091 s mz
R 0y st Lil, ¢

10



EP 0 540 309 A2

NO 4
W

22 \}m M\_—/\Lji[z

49 1 20
]
o’ © ]
— 54 o8
100\ -

V)

130 O 131 /// 8
134 130
; —]
(9 qS—1 | —128
137 N
129 1 / \ | 129
138 4+—1— 1\ [ N

11



EP 0 540 309 A2

llllll

N

y
\

./__________1.______

12



EP 0 540 309 A2

30
32

39A

24

— e —n

74

60

75

13



EP 0 540 309 A2

-4

i

—————————r——

——Am—f e

14



EP 0 540 309 A2

4]
8yl

vl

AJCN
y F 7~ -
_ 7 ;i x& ¢l
V cs st [ gy’ Lo & 4
651 0l LEV T
o = e bxﬂ_\ A 8l /
VOl— 21875 1N /__/nNF vOl ;
wmw\\mv-i_ oLl
N\ LV 971 80 KN
\ / KA
- yil ﬂ cHi
vi No:\ 80d 14° 90, 0T

911

15



	bibliography
	description
	claims
	drawings

